28      APPLIANCES  OF   CHEMICAL   AND   METALLURGICAL   INDUSTRIES.
It is absolutely essential to the successful use of any boiler that it
be accessible for the removal of scale, for though a rapid circulation
of water will delay the deposit and certain chemicals will change its
character, yet the most certain cure is periodical inspection and
mechanical cleaning. This may, however, be rendered less fre-
quently necessary, and the use of very bad water more practical, by
the employment of some preventives. The following are a fair
sample of those in use, with their results:
Oak, hemlock, and other barks and woods, sumac, catechu, log-
wood, etc., are effective in waters containing carbonates of lime or
magnesia, by reason of their tannic acid, but are injurious to the
iron, and not to be recommended.
Molasses, cane juice, vinegar, etc., have been used with success
so far as scale is concerned, by reason of the acid which they con-
tain, but this is even more injurious to the iron than tannic acid,
while the organic matter forms a scale with sulphate of lime when
it is present.
Milk of lime and metallic zinc have been used with success in
treating waters charged with bicarbonate of lime, before they are
used for feeding, reducing the bicarbonate to the insoluble carbonate.
Barium chloride and milk of lime are said to be used with good
effect at Krupp's works, in Prussia, for waters impregnated with
gypsum.
Soda ash and other alkalies are very useful in waters containing
sulphate of lime, by converting it into a carbonate, and so forming
a soft scale easily cleaned. But when used in excess they cause
foaming, particularly where there is oil coming from the engine,
with which they form soap. All soapy substances are objectionable
for the same reason.
Petroleum has been much used of late years. It acts best in
waters in which sulphate of lime predominates. As crude petro-
leum, however, sometimes helps in forming a very injurious crust,
the refined only should be used.
Tannate of soda is a good preparation for general use, but in
waters containing much sulphate, it should be supplemented by a
portion of carbonate of soda or soda ash.
A decoction from the leaves of the eucalyptus is found to work
well in some waters, in California.
For muddy water, particularly if it contain salts of lime, no pre-